tonium vitntication campaign; and
•   applicability of vitrification options, particularly those using transportable melters, to plutonium in other forms, such as scrap and residues.
A plutonium vitrification campaign would presumably be carried out by the government organizations already working on vitrification. Institutional issues would include:
•   safeguards and security for the process, including possible international agreements;
•   licensing and local approval for plutonium vitrification operations;
•   the likely political impact of plutonium disposition on other countries' plutonium fuel programs; and
•   the likelihood of Russian government and Russian public agreement to vitrify Russian excess weapons plutonium.
DEEP BOREHOLES
Very deep boreholes—perhaps 4-kilometers deep—have been considered in several countries for disposal of spent fuel or HLW, and this is a possible approach for plutonium disposal as well. Excess weapons plutonium would generate far less heat than spent fuel or HLW, and would take up much less space, but it could raise greater concerns regarding potential criticality. Because of the boreholes' great depth and the very low permeability of granite, boreholes might isolate such materials from the biosphere for an even longer period than mined geologic repositories could. Nevertheless, deep boreholes have not been selected as the preferred disposal method in any country, in part because of the greater difficulty (compared to mined geologic repositories) of engineering the disposal site, characterizing the physics and chemistry of the surrounding rock, monitoring the material once emplaced, and retrieving it if required. Sweden currently has the most active remaining program examining deep-borehole disposition as a backup to the preferred mined repositories. Boreholes have received far less detailed study than have mined repositories, and therefore a larger number of outstanding technical issues remain.
Boreholes have been drilled in crystalline rock to depths of 1.5 kilometers or more in the United States and four other countries, though the mission of emplacing large quantities of material at depth would pose somewhat different challenges. In current concepts, the material would be placed in canisters in roughly the bottom 2 kilometers of a 4-kilometer-deep hole, with clay seals separating each canister and a long column of clay, topped by concrete, on top of the entire assembly of canisters. Figure 6-3 illustrates this concept. Plutonium might be placed in specially engineered canisters after being processedification campaign, or a separate vitrification campaign; on committing them to geologic disposal for a substantial period, as in the case of spent fuel.
